Abstractas a maritime nation, the majority of people's livelihood in Indonesia coast is as a fishermen. The process of preserving fish after being caught will determine how good the product quality. One of process on preserving fish that can be done is to perform the cooling process using a cooling machine on board. Refrigeration system certainly requires high electrical power consumption. That high power usage can be reduced as much as possible, one of which is to add chopped ice (ice flake) on a fishing boat cargo space, so that the load for cooling can be reduced.The purpose of this thesis is to find out how the influence of the addition of ice flake on cooling load in the cargo hold of fishing vessels, and to know how much power is used when the cooling machine is combined with the addition of ice flake. In this analysis cooling load calculation refers to the standard ISO 7547. From the results of analysis found that the addition of ice flake on cargo space can reduce cooling load and can reduce electricity consumption day in the main vessel for the addition comparison flake ice and fish weight of 1:1.
. INTRODUCTION The potential of Indonesia's natural resources are very abundant. With its vast area that 2/3 is the region of the sea, and specifically to fisheries is expected to be a featured sector of the national economy. Sustainable potential Indonesian marine fish resources of 6.5 million tons per year spread in the territorial waters of Indonesia and the Indonesian Exclusive Economic Zone waters (ZEEI) divided into nine main area of Indonesian sea area.
Indonesia has the potential of catching fish to reach 130 million tons, equivalent to Rp 2,500 trillion to Rp 3,000 trillion per year. However the problem is when compared with other countries more advanced maritime, Indonesia fishermen technology is still lacking.
The process of preserving fish after being caught will determine whether or not the product fish. One process of preserving fish that can be done one of which is to perform the cooling process in order to slow the growth of bacteria, which can lead to faster rotting fish. Therefore, the cooling process in the cargo hold of fishing vessels is one thing that is quite important, in order to maintain the freshness of the fish.
But the fish cooling process in the cargo hold by using a refrigeration system would require considerable power [9] . Great power usage can be reduced as much as possible, one of which is to add chopped ice (ice flake) on a cargo hold. So that the load for cooling can be reduced. Therefore, this study,is to analyzed the efficiency of the addition of chopped ice (flake ice) on the cargo hold cooling system of the fishing vessels. So that the future of this study are expected to provide information about how efficient the addition of ice flake in the cargo hold of the fishing vessel.
II. LITERATURE REVIEW

A. Refrigeration System
Refrigeration is the production or utilization and maintenance of the temperature levels of a substance or a room on the lower level of the ambient temperature or the surrounding atmosphere by means of the withdrawal or the heat absorption of the substance or the room.
Refrigeration can be referred to as a process of moving heat from one material or a room to a material or other room [1] , while according to Hartanto (1985) cooling process or refrigeration is a process of heat absorption on an object where this process occurs due to the evaporation process materials cooler (refrigerant), and according to Arismunandar and Saito (2005) refrigeration is an attempt to maintain a low temperature, a process cools the air so as to achieve the temperature and humidity in accordance with the conditions required to air condition of a particular room, the temperature factor and temperature are very role in nurturing and maintaining the value of the freshness of the fish [2] .
Refrigeration utilizing the properties of heat (thermal) of the refrigerant material while the material was changed circumstances of a liquid form into the form of gas or vapor and instead of gas back into a liquid [4] .
In a mechanical refrigeration system, there was few simple physical processes. In the terms of thermodynamics, the whole process of change involved thermal power, which are grouped on the latent heat of evaporation, sensible heat, latent heat of condensation and others. According to Sofyan Ilyas (1993), a Vol. 1(3) , Jun. 2017 . 196-203 (pISSN: 2541 -5972, eISSN:2548 -1479 197 refrigeration cycle sequentially beginning of compression, through condensor (condensation), the setting expansion and ends on evaporator (evaporation).
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A refrigeration cycle in one refrigeration system is as follows:
1.
Compression. Refrigerant superheat steam temperature and low pressure originating from evaporating process is compressed by the compressor into a high pressure and temperature steam that then easily condensed vapor back into a liquid in the condenser.
2.
Condensation .
Condensation process is the process of expulsion or removal of heat from the refrigerant vapor temperature and high pressure compressors to medium compression.
3.
Expansion. Expansion is the process of setting up an opportunity for the liquid refrigerant to expand in order to then be evaporated in the evaporator. 4. Evaporation.
in this process, the liquid refrigerant is in a metal pipe evaporator to boil and evaporate at a constant temperature, despite having to absorb large amounts of heat from the surrounding environment and the flow of substances in the form of food in an enclosed space insulated. The heat that is absorbed is called "latent heat of vaporization.
Figure. 1.Refrigeration system
B.Ice Flake
Ice (small ice or fragmentary ice) is the term given to a lot of ice made in the form of tiny pieces, which in the trade is known as ice-keeping (flake ice), ice chunks or ice slab (slice ice), ice tube (tube ice), ice cubes ,ice plate (plate ice), ice ribbon (ribbon ice) and others [5] . Ice in bulk form is more effective (fast) in a cool rather than the form of ice cubes (ice block) because more surface area, so it is also faster liquid. In other words, the smaller the grain size of the ice faster and easier ability to cool it melts [6] ).
Ice has a large enough cooling power. Each one kilogram of ice that melts at 0°C can absorb as much as 80 kcal of heat to melt into water 0° C and has a melting point of ice on 0 o C.Proses cooling occurs when ice contact with fish (20 o C) transfers heat to the ice, and ice (0°C) accept or the heat absorbing for use in liquefaction.
C. Cooling capacity
Of the two laws of thermodynamics which states the amount of energy or heat to move from one room to another room is for a reduction in the space. In ISO-7547 cooling capacity can be calculated by the equation: . 1(3) , Jun. 2017 . 196-203 (pISSN: 2541 -5972, eISSN:2548 -1479 fishing vessel, while the vessel is in the analysis in this study is the fishing vessel 80GT size.
Having obtained the ship general arrangement,then do layout design and space measurements of the fishing vessel cargo hold. Furthermore, after the data and the layout of the fishing vessel obtained, The cooling capacity of the cargo hold can be calculated.
In the calculation, then do cooling capacity calculation in cargo hold without added ice flake, and with added.For the calculation of cooling capacity with the addition of flake ice in the cargo hold, done three variations of weight gain ice flake. As many as 1: 3, 1: 2 and 1: 1 as compared to the weight of fish in each cargo hold.
Having obtained the cooling capacity in every cargo hold, made the determination that the cooling machine will be installed in each room hatch in accordance with the cooling capacity in each cargo hold. So from there it can be known how much electric power required by the engine coolant in each cargo hold.
Having obtained the refrigeration capacity installed in each room hatch at each variation of the addition of ice flake, analyzed the effect of adding flake ice at each variation, and analysis of power consumption when the cooling machine combined with flake ice machine.
IV. RESULT AND DISCUSSION
A. Ship General Arrangement
In the analysis of the efficiency of this cooling load, the vessel used is the fishing vessel 80 GT design with room temperature fish hold -20 
B . Cooling Load Calculation Without Ice Flake
In the calculation of cooling load without ice flake by ISO-7547, From these calculations the results obtained ineach cargo hold as follows: Jun. 2017 . 196-203 (pISSN: 2541 -5972, eISSN:2548 -1479 ) 199
C . Cooling Load Calculation With Ice Flake
In the cooling load calculation with added ice flake, to vary the addition of ice flake by weight of fish in each room fit 1: 1, 1: 2 and 1: 3.Ice flake has the ability to absorb the heat produced big fish 80kkal / kg. Having obtained the cooling load from fish in each cargo hold at each variation of the addition of ice flake, then the total cooling load in the cargo hold is: After known the cooling capacity at each variation of ice flake addition, the power consumption is expressed in the following table : For adding variations of ice flake , required amount of ice flake according to the weight ratio of flake ice and the weight of the fish. So for flake ice machine power required is as follows: To find out how much total power consumption required in each use of refrigeration combined with flake ice machine, it can be shown in the following table:
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D. Data Analysis
Based on the calculations have been done, do an analysis of how the effect of flake ice to the cargo hold cooling load, and the power consumption on board.
Figure.3. Cooling Load at Each Variation of Ice Flake Addition
In Figure 3 can be seen that for adding ice flake greater the ratio, the load generated from products decreased. And the greatest decrease in the cooling load is adding ice flake tovariation 1: 1. In Figure 4 we can see that for the cooling load in hold space also decreased to variations in weight gain ice flakethat more and more. Vol. 1(3) , Jun. 2017 . 196-203 (pISSN: 2541 -5972, eISSN:2548 -1479 202 In the figure 5 can be seen that most small electric power usage experienced by adding ice flake variation 1: 1, but that only power the electrical power used without the added of ice flake machine power .So that ice machines power consumption per production time should be added. Figure 7 can be known to the total electric power consumption, the least experienced by ice flake with a ratio of 1: 1, being the largest variation experienced by adding ice flake 1: 3 From the tables can also be seen the estimated costs of electric power consumption per unit time. From there it can be known variations of adding ice flake most efficient is the ratio 1: 1. Vol. 1(3) , Jun. 2017 . 196-203 (pISSN: 2541 -5972, eISSN:2548 -1479 203
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From the results of calculations and data analysis has been done it can be concluded as follows :
1. The addition of flake ice in cargo hold of fishing vessels were able to reduce the cooling load that happens in a fishing vessel hold. 2. The electrical energy consumption of the cooling machine when combined with adding ice flake 1: 3, 1: 2 and 1: 1 is 984kW / day; 906.24 / day; and 831 kW / day From the calculation and analysis of technical data, adding ice flake on cargo space is able to reduce the capacity of the cooling load in the cargo hold of fishing vessels. Total weight of ice flake that efficient to be added than weight of fish is as much as 1: 1. Besides that, adding flake ice can be reduce the cost of electrical energy consumption. However, when compared to the weight of fish that is capable transported in the cargo hold ,the addition of ice flake is less efficient. Because of the added weight of flake ice the weight of flake that can be loaded is reduced. So that the results obtained from the sale of fish becomes less.
